Basal Cell Encroachment Into the Dermis Caused by Applications of Hydroxyanisole**From the Electron Microscopy Unit, Imperial Cancer Research Fund, London, W.C.2.  by Seal, P. et al.
THE JOURNAL OF INVESTIOAPIVE DERMAPOLOOY
Copyright 1969 by The Williams & Wilkins Co.
Vol. 5?, No. 3
Printed in U.S.A.
BASAL CELL ENCROACHMENT INTO THE DERMIS CAUSED
BY APPLICATIONS OF HYDROXYANISOLE*
P. SEAM, P. A. RILEY, M.B., Pll.D.t AND D. R. INMAN, B.Sc., Pu.D.t
4-Hydroxyanisole (p-methoxyphenol) was
found by Brun (1) to be a powerful depigment-
ing agent when applied topioally to guinea pig
skin in concentrations between 5 and 20%. The
in viva effect of this substance is to deplete
the epidermis of melanocytes thus preventing
melanin synthesis in the zone of application.
In the present study serial biopsy specimens
were examined by electron microscopy to in-
vestigate the mode of action of this compound.
This paper is a preliminary report of the re-
sults obtained.
MATERIALs AND METHOD5
Animals. Pure black guinea pigs from a breeding
colony of animals originally obtained from Animal
Supplies, London, were used. The animals were fed
on Diet 5G 1 and water aol libitum.
Hydroxyanisole applications. 4-Hydroxyanisole(obtained from Koch-Light Laboratories Ltd.),
3-hydroxyanisole (British Drug Houses Ltd.) re-
distilled before use, and 2-hydroxyanisole (Sigma
Chemical Co. Inc.) were used. The purity of these
compounds was tested by gas chromatography. The
compounds were made up in lanolin (70% an-
hydrous wool fat, 29% water, 1% cetyl alcohol)
to a strength of 20%. The creams thus produced
were applied once daily to the back of the guinea
pigs' ear.
Biopsy. The animals were anesthetised with
fluothane and oxygen and thin biopsy specimens of
skin were cut freehand with a razor blade and
placed directly into cold fixative. Biopsies were
taken after 5, 7, 18, 25, 32, 39 and 46 days of treat-
ment. Biopsies were also taken prior to the com-
mencement of treatment and, in the case of 4-by-
droxyanisole, 3 months following the cessation of
treatment.
Fixation and processing. The tissues were fixed
in 2% phosphate buffered osmium tetroxide for
2—3 hours. They were then embedded in Araldite.
Sections were stained with uranyl acetate in
methanol and lead citrate.
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RESULTS
Untreated Skin
Examination of untreated skin showed no
evidence of basal cell encroachment into the
dermis.
4-Hydroxyanisole
After five days treatment with this compound
marked changes in the epidermis were observed
including many instances of characteristic in-
trusion of basal keratinacyte pseudopods through
the basement membrane into the underlying
connective tissue (Figs. 1 and 2). These pseudo-
pods were found to be present in significant
numbers in all the treated material examined.
They were most frequently seen in the 32 day
treated material. It was observed from 32 days
onwards that regions existed where more than
one thickness of basement membrane was pres-
ent (Fig. 3). The appearances suggested a re-
formation of basement membrane around cells
from which the original basement membrane
had become detached. Skin taken after the ces-
sation of treatment failed to show intrusion of
basal cell pseudopods into the dermis. Cells
having the appearance of melanocytes became
progressively more scarce after 5 days treat-
ment and none were observed after 18 days.
Loss of pigment was evident from 7 days on-
wards although gross depigmentation took 10
days to become obvious. Other changes will be
described in a later paper.
S-Hydroxycinisole
No early changes were observed in tissue
from animals treated with this compound. Dc-
pigmentation became evident after 32 days
treatment. Extension of basal keratinoeyte
pseudopods through the basement membrane
was observed in all material from 32 days treat-
ment onward (Fig. 4).
2-Hydroxyanisole
No changes were seen in the skin of animals
treated with this substance.
264
BASAL CELL ENCROACHMENT 265
Fie. 1. 4-hydroxyanisole treated guinea pig skin: basal cell pseudopods (P) growing
through the basement membrane (1) and invading the dermis (D).
Fie. 2. 4-hydroxyanisole treated guinea pig skin: basal cell pseudopods (P) growing
through the basement membrane (1) and invading the dermis (D).
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FIG. 3. 4-hydroxyanisole treated guinea pig skin: basal cell pseudopod (P) growing
through the basement membrane (1). More than one thickness of basement membrane is
present.
Fm. 4. 3-hydroxyanisole treated guinea pig skin: basal cell pseudopod (P) growing
through the basement membrane ( T) end invading the dermis (D).
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DISCUSSION
The significance cf the findings reported
would seem to lie in the fact that treatment
with 4-hydroxyanisole, and to a lesser extent
3-hydroxyanisole, produces changes in the rela-
tionship of basal epidermal cells to the con-
nective tissue which parallel those which are
found in experimentally induced epidermal
neoplasms (2). However, the encroachment
of keratinocyte pseudopods into the dermis
apparently resolves when treatment is dis-
continued, which distinguishes the effect due
to hydroxyanisole from that produced by
the carcinogen 7, 12-dimethylbens (a) anthracene
since the effect produced by this agent does not
spontaneously revert to normal.
It is possible that this difference in behaviour
is due to a site or species difference since it is
known that such variance in the effectiveness of
chemical carcinogens occurs (3). If this is the
ease, the present findings are important since
4-hydroxyanisole (p-methoxyphenol) is ex-
tensively used in industry and is also available
as a depigmenting preparation for clinical use.
There is however no presently available evi-
dence that 4-hydroxyanisole acts as a carcinogen
and its mode of action in producing keratinoeyte
budding may differ from that of DMBA.
It is noteworthy that the relative efficiency
of the three hydroxyanisole isomers as depig-
menting agents, is paralleled by their ability
to induce keratinoeyte pseudopod formation.
SUMMARY
The depigmenting agent 4-hydroxyanisole and
its isomers 3-hydroxyanisole and 2-hydroxy-
anisole were applied daily to the back of
guinea pigs' ears.
Skin biopsies were taken at weekly intervals
for examination in the electron microscope.
Application of 4-hydroxyanisole was found to
cause the growth of keratinoeyte pseudopods
through the basement membrane into the der-
mis. 3-Hydroxyanisole produced similar changes
although its action was slower, but 2-
hydroxyanisole had no apparent effect. The
efficiency of the hydroxyanisoles as depigment-
ing agents closely paralleled their ability to
cause the formation of keratinoeyte pseudopods.
The appearance of the latter was similar to
those induced by DMBA in hamster cheek
pouch mueosa.
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